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What is claimed is: 




1 . A system for providing page ] nessages to radio paging units over a v^de area 
through a plurality of transmission systems in which each of said transmission systems are 
associated with a predefined coverage area i i said wide area, said system comprising: 



a controller having memory storing a 
units with one of said transmission systems. 



routing database registering each of said paging 
in which said controller routes page messages 
received by said system to each of said pagiig units through one of said transmission systems 
to which the paging unit is registered in acc ^rdance with said routing database, wherein the 
transmission system to which each of the pajging units is registered represents the transmission 
system registered to the paging unit; 

a plurality of transmission systems, dach of said transmission systems having means 



controller to paging units, and means for 
g at least information which imiquely identifies 



for sending page messages received from th(; 
sending periodically a system message havir 
the transmission system; 

a plurality of paging units for receivihg the system messages of at least one of the 



transmission systems when located in the associated coverage area of said one transmission 
system and receiving the page messages froni the transmission system registered to the paging 
unit when the paging unit is located in the coWrage area of the transmission system registered 
to the paging unit; 

each of said paging units having means for determining when the paging unit receives 
at least one of the system messages sent by one of said transmission systems different from 
the transmission system registered to the pagii g unit, and means, responsive to said 
determining means, for sending to the controll tr at least the information uniquely identifying 
the transmission system from said received system message sent by one of said transmission 



systems different from the transmission system 



registered to the paging unit; and 



said controller having means, responsive to said sending means of each of said paging 
units, for updating the registration of the paging unit in the routing database to one of the 
transmission systems in accordance with the information received from the sending means of 
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the paging unit, and sending to the paging unit at least information representing the updated 
transmission system registered to the paging unit, in which the paging unit receives, and 
operates the determining means of the paging means responsive to, the information 
representing the updated transmission system. 

^2. The system according to Claim 1 wherein each of said paging units has 
memoryNstoring the information representing the registered transmission system of the paging 
unit, and ubdates said memory of the paging unit in accordance with the information 
representing the updated transmission system received from the controller. 

3. Thksystem according to Claim 1 wherein said updating and sending means of 
the controller update^the registration, responsive to the sending means of each of the paging 
units, to one of the trai^nission systems provided in the information from said sending means 
of the paging unit and another of the transmission systems having approximately the same 
coverage area as the transmisl^ion system identified by the information from said sending 
means of the paging unit. 

4. The system accordingNto Claim 1 wherein each of said transmission systems has 
a imique identifier and the system message sending means of each of the transmission systems 
sends the system message having at leasMhe unique identifier for the transmissions system, 
wherein said unique identifier represents th\information uniquely identifying the transmission 
system. 



5. The system according to Claim 4 wherein said unique identifier of each of said 
transmission systems represents a unique first identifier comprising at least a second identifier 
representing the coverage area associated with the iden^fier in said v^de area and a third 
identifier representing the frequency of transmission of the transmission system. 
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\ 6. The system according to Claim 5 wherein each of the paging units has a 
receiver which, responsive to receiving the first identifier of the updated transmission system 
registeted to the paging unit from the controller, is set to receive paging messages and system 
messages, for the frequency of transmission in accordance with the third identifier of the first 
identifier of the updated transmission system. 

7. uie system according to Claim 4 wherein the sending means of each of the 
paging unit sends at least information including said first identifier of the transmission system 
of the received system message, and the updating and sending means of the controller, 
responsive to the sending means of each of the paging units, updates the registration of the 
paging unit to the first idqitifier of the transmission system having at least the second 
identifier which is the same the second identifier of the first identifier received from the 
sending means of the paging unit. 

8. The system according to Claim 5 wherein the sending means of each of the 
paging unit sends at least said information including said first identifier of the received system 
message, and the updating and sending means of the controller, responsive to the sending 
means of each of the paging units, updates theo-egistration of the paging imit to the first 
identifier of the transmission system having the second identifier which is the same as the 
second identifier of the first identifier received fronkthe sending means of the paging unit and 
the third identifier representing the frequency of the tiWismission system having available 
page messaging capacity in the coverage area associated\vith the second identifier of the first 
identifier received from the sending means of the paging imit. 

9. The system according to Claim 1 wherein one oXmore of the transmission 
systems have approximately the same coverage area, and said transmission systems having 
approximately the same coverage area operate on different transmission frequencies in which 
at least one transmission system in each of the coverage areas in saidwide area operates on a 
common frequency, and each of said paging units are capable of receiving the system 
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messages and the page messages on the transmission frequency of the registered transmission 
system of the paging unit. 



"^10. The system according to Claim 9 wherein each of said paging imits, responsive 
to receiviiig an updated registered transmission system, receives the system messages and the 
page messages on the transmission frequency of the updated transmission system. 



11. The\ystem according to Claim 1 wherein said updating and sending means of 
the controller sends tlie information representing the updated transmission system to the 
paging unit in a confirmation message. 

12. The system according to Claim 11 wherein said updating and sending means of 
the controller sends the confirmation message by routing the confirmation message through 
the transmission systenv prev ido d '-byvthe sending means of the paging unit. 

13. The system according to Claim 1 wherein each of said paging imits further 
comprises memory and means for recordings one or more time periods in said memory of the 
paging unit when the reception of page messages is unlikely in accordance with the paging 
unit not receiving the system message of the transmission system to which the paging unit is 
registered within a predefined interval. 

14. The system according to Claim 13 wherem said sending means of each of said 
paging units further comprises means for sending to the controller data representing said time 
periods in said memory of the paging unit. 

15. The system according to Claim 13 wherein each of si^d paging units further 
comprise means for sending to the controller data representing said tin\e periods in said 
memory of the paging unit when one of a certain input from the user o^the paging unit is 
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received by the paging unit, and one or more of said time periods exceed a predefined interval. 



16. Thk system according to Claim 13 wherein said recording mean of each of said 
paging units furthenrecords one or more time periods when the paging unit is logically off. 

17. The systMi according to Claim 14 wherein said controller further comprises: 
a time source for providing time information; 

a message database stored in said memory of the controller having copies of each of 
\ 

the page messages routed to each of the paging units with at least the time information from 
said time source when the page message was routed; and 

means for receiving the dat^tepresenting said time periods and resending any page 
messages sent during said time periods^o the paging unit which sent the data in accordance 
with said message database. 

18. The system according to Claiiwt wherein said unique identifier of each of said 
transmission systems represents a unique first identifier, each of said paging imits has a 
imique unit identifier, and said sending means in ekch of said paging units comprises: 

means for sending to the controller at least tnfe unit identifier of the paging imit and 
the first identifier of the transmission system from the received system message sent from one 
of the transmission systems different than the transmissio\ system to which the paging unit is 
registered. 

19. The system according to Claim 18 wherein said r^^ting database associates the 
unit identifier of each of said paging units to the first identifier o^^he transmission systems to 
which the paging imit is registered. 



20. The system according to Claim 19 wherein said updating ^d sending means of 
the controller revises the routing database to register the paging unit of theVeceived unit 
identifier to one of the first identifier of the transmission system in the information received 
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from the senaing means of the paging unit, and the first identifier of the transmission system 
having approximately the same coverage area as that associated with the first identifier of the 
transmission system in the information received from the sending means of the paging unit. 



21. The system according to Claim 1 wherein said sending means of each of the 
paging units comprises means for notifying the ^ user of the paging unit of the need to update 
the registration of the paging unit. 



22. The system according to Claim 1 wherein: 

one or more of said pacing units represent two-way paging imits; 



one or more of said transmission systems have a two-way paging receiver network 
capable of communication witnS^e^r two-way paging unit when located in their coverage 



areas; and 



said sending means of each of the paging units comprises means for sending, via the 
two-way paging receiver network of one\)f the transmission system, to the controller at least 
the information identifying the transmissionvsystem from the system message received from 
one of the transmission systems different from^the registered transmission system of the 
paging unit. 



0 23. The system according to Claim 22 wherein: 

each of said transmission systems further sends\information in said system message 
indicating whether the transmission system has a two-way paging receiver network; and 

said sending means of the paging units representingOwo-way paging units 
communicate to the controller via one of the two-way recei^ang network, when the received 
system message sent from one of the transmission systems other than the transmission system 
to which the paging unit is registered has the information indicating a two-way paging 
^^^eceiver network is available, ^a telephonic-based connection to the controller. 

24. The system according to Claim 1 wherein: 
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each of said transmission systems further comprises a time source for provide time 
information, and sends in said system message the time of transmission of the system message 
in accordance vnih said time information; and 

said paging units each have a clock which is maintained in correspondence with the 
time of transmission of^^one or more of the system messages received by the paging unit. 



25. The system according to Claim 1 wherein each of said transmission systems 
further sends in said system message at least one access number associated with the controller. 



26. The system according to Claim 25 wherein said sending means of each of said 
paging units connects to the controller in accordance with the access number of the received 
system message to send data representing at least the information from the received system 
message identifying the transmission system which sent the received system message. 



27. The system according to Claim^25 wherein said access number represents a 



telephone number associated with the controller 



28. The system according to Claim 1 wherein said sending mean of each of said 
paging units comprises an audio interface integrated on the paging unit capable of transmitting 
audio signals for establishing a telephonic connection to\the controller and transmitting data to 
the controller. 



29. The system according to Claim 1 wherein said seeding means of each of said 
paging units further comprises: 

an external interface for sending signals; and 

a device for receiving said signals and establishing a connectid^ with the controller for 
transmitting data. 
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30. Vrhe system according to Claim 29 wherein said device represents one of a cell 
and land telephone capable of receiving said signals from said external interface. 



31. The system according to Claim 1 wherein said sending means of each of said 
paging units further comprises means for transmitting data to the controller via a telephonic 
connection enabled by the user of the paging unit. 



32. The systemXaccording to Claim 31 wherein said transmission means of one or 
more of said paging units further comprises one or more push buttons on the paging unit to 
establish said telephonic connection and send data to the controller. 



33. The system according to Claim 1 wherein said sending means of each of said 
paging units further comprises means for automatically establishing telephonic connection to 
the controller for transmitting data. 



34. The system according to Claim 1 further comprises one or more control input 
units which receives data from the sending nieans of each of the paging units and transmits 
said received data to said controller representing at least information which uniquely identifies 
the transmission system having sent the last system message received by the paging unit and 
uniquely identifies the paging unit. 



35. The system according to Claim 1 wherein^said sending means of each of said 
ic^fv^y by \ 

/ paging units^trtite©s4e-^eftd-data to said controUer^one of astelephonic-based connection and 

^two-^yay paging network. 

36. The system according to Claim 1 further comprising at least one message input 
unit for receiving page messages for the controller having information\ydesignated to one or 
more of said paging units for routing to the transmission systems to whi(^h the paging units 
are registered. 
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3%, The system according to Claim 1 wherein said memory of the controller stores 
a group database identifying groups of one or more of said paging units under unique group 
identifiers, and said controller further comprises means for receiving a page message 
referencing one of^e group identifiers and routing said page message to each of the paging 
units of group in accoi^ance with said group database through the registered transmission 
system of the paging uniiv^n accordance with the routing database. 

38. The system according to Claim 37 wherein each of said paging units has a 
unique unit identifier and further comprises means for receiving paging message addressed to 
one of the unit identifier for the pagmg unit and one of the group identifiers to which the 
paging unit is associated. 

39. The system according to Claims 1 wherein ^the information in each of the system 
messages which uniquely identifies the transmission system sending the system message 
comprises a regional identifier representing the coverage area of the transmission system, a 
frequency, identifier representing the frequency at wnich the transmission system operates for 
transmitting page messages, and a system identifier disfipguishing said system from any other 
systems for providing page message to paging units. 




40. The system acco^^ing to Claim 1 wherein each of said paging units further 
comprise: 

a paging receiver for receivin^a)aging messages and system messages when located in 
the coverage area of at least one of the u^smission systems; 

at least one first decoder for decoding received system messages; 
at least one second decoder for decoding received paging message when addressed to 
the paging unit; 

at least one third decoder for decoding recei^d page messages when said paging 

messages are designated to one or more groups the pa^g units is a part of; and 

a paging unit controller for enabling said determijjing rag^ and sending means. 
f ^ 
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The system according to Claim 1 wherein said means for sending periodic 



system messages for each of said transmission systems comprises: 
a time source for providing date and time; 

a system message generator for generating periodically the system messages having 
said information uniquely identifying said transmission system and said date and time from 
said time source,^ 

a paging er^coder for encoding generated system messages in accordance with a paging 
protocol; 

a regional controller for formatting the encoded system messages; and 
one or more transmitter sites having antennas which broadcast said formatted encoded 
system messages in the coverage area of the transmission system. 



42. The system according to Claim 41 wherein said means for sending page 
messages for each of said transmission systems includes said paging encoder for encoding 
page messages received from tne controller, said regional controller for formatting the 
encoded page messages, and saidVne or more transmitter sites for broadcasting said formatted 
encoded page messages. 



43. The system according to 6|laim 1 wherein each of said paging units when not 
receiving said system message from the transmission system to which said paging unit is 
registered within a predefined interval enters^ no service state until one of the system 
messages from the transmission system to whicV said paging unit is registered is again 
received, and said paging unit receives from said cx)ntroller information identifying the 
updated transmission system registered to the pagingoinit. 



44. The system according to Claim 43 whereii\said paging units each further 
comprises: 

a time source for providing time information; 
memory; and 
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^eans for recording one or more time periods in an array in said memory in 
accordance with said time source when the paging unit is in the no service state. 



45. \ The system according to Claim 43 wherein: 

one or TOore of the transmission systems have approximately the same coverage areas 
and said transmission systems having approximately the same coverage areas operate on 
different frequencies^ to send paging messages and system messages; 

at least one of\said transmission systems in each different coverage area operates on a 
common frequency; 

each of the pagingXunits are capable of receiving page messages and system messages 
on the different frequencies^and 

each of the paging units^fter entering the no service state reset the frequency of 
reception to the common frequency. 



46. The system accordingHo Claim 1 wherein said controller further comprises: 
a time source for providing date\^d time; 

a message database stored in said memory of the controller having copies of each page 
message routed to each of the paging units with the time from said time source that the page 
message was routed. 



47, The system according to Claim 1 wherein each of said paging units represent 
one of one-way or two-way paging units. 



48. The system according to Claim 1 wherein the information sent in the system 
message from each of the transmission systems uniquely identifying the transmission system 
represents a unique identifier for the transmission system, and>each of said paging units 
further comprises: v. 

memory storing at least the identifier of transmission system to which the paging unit 
is registered; and 
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said determining means has means for comparing the identifier stored in said memory 
with the identifier of each received system message to determine when the paging unit 
receives one of the system messages^s^t from one of said transmission systems different from 
the transmission system to which the paging unit is registered. 



49. The system according to Claim 1 wher^dn each of said transmission systems 
comprises one or more transmission sites in the coverage^a^^a associated with the transmission 
system for enabling page messages to reach the paging units ihvthe coverage area associated 
with the transmission system. \. 

50. A system for providing p ige messages to radio paging units over a wide area 
through a plurality of regional transmission systems, said system comprising: 

means for routing page message; to each of said paging units through one of said 
transmission systems to which the pagii g unit is registered, each of said paging units being 
registered to one of said transmission systems; 

a plurality of transmission systems having coverage areas in said wide area in which 
each of said transmission systems sends page messages received from the controller to paging 
units located in their associated coverag e area and sends a periodic system message having 
information which uniquely identifies tl le transmission system to paging units located in their 



associated coverage area; 

a plurality of paging units capatfle of receiving page messages and system messages 
when located in the coverage area of at least one of the transmission systems in which each of 
said paging units, when receiving at one pf the system messages sent from one of said 
transmission systems different from the transmission system to which said paging unit is 
registered, transmits to the controller at lekst the information from the received system 
message identifying the transmission system; and 

said routing means in response to each of said paging units comprises means for re- 
registering the paging unit to one of the transmission systems whose coverage area the paging 
unit has entered in accordance with the inl|ormation received form the paging unit. 
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51. Th^ystem according to Claim 50 wherein said re-registration means further 

comprises means for^ending to the paging unit information having at least the transmission 
system to which the paging\unit is re-registered. 



52. The system according^to Claim 50 further comprising: 

means for maintaining in a databas^opies of each of the page message routed to one 
or more of said paging units with the time routed; 

means in at least one of the paging units for^termining any time periods in which 
system messages were not received after a predefined interval from the transmission system to 
which the paging unit is registered; and 

means for sending from the database copies of any page^m^ssages sent to a paging unit 
which were routed duwng any of said time periods. 



53. A method for providing page messages to radio paging units over a wide area 

through a plurality of regional transmission systems comprising the steps of: 

registering each of said paging units td one of said transmission systems; 
routing page messages to each of said paging units through one of said transmission 
systems to which the paging unit is registeredJ 

sending routed page messages by each jof the transmission systems to the paging imits 
located in their associated coverage areas; 

sending a periodic system message frorh each of said transmission systems having 
information which uniquely identifies the transpiission system to any of said paging units 
located in their associated coverage area; 

receiving the page messages sent to eacl^ paging unit from the transmission system 
registered to the paging unit; 

receiving at least one system messages ai each of the paging units when the paging 
unit is located in the coverage area of at least orfe of the transmission systems; 

re-registering each of the paging units to 4 different one of said transmission systems 
from the transmission system the paging xmits is registered when the paging unit receive at 



least one of the system messages sent 
the transmission system to which said 
sending to each of said paging 
is re-registered. 
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from one of said transmission systems different from 
paging unit is registered; and 

units the transmission system to which the paging unit 




54. The methodv^ccording to Claim 53 further comprising: 
/ recording one or more tim^eriods in which the paging unit does not receive within a 
redefined interval the system message^of^e transmission system to which the paging unit is 
registered; 

storing in a message database copies of each^p^e message routed to each of the 
paging units with the time information that the page message^w^ routed; and 

resending any page messages routed to the paging unit during said time periods in 
accordance with said message database. 



55. A method for routing page messages to paging units through one or more 




ansmission systems comprising the steps 



of: 



receiving page messages, each of said page message having message data and 
identifying information of the paging units to receive the page message; 

storing in at least one first database] associating each paging unit to one of the 
transmission systems; 

routing each page message received to one of the transmission systems in accordance 
with said identifying information of the page message and said first database; 

storing in at least one second database information about each page message routed 
representing at least the paging unit associated with the page message in accordance with the 
identifying information of the page message, the message data of the page message, and the 
time the page message was routed; 

maintaining in at least one of the paging units one or more records of certain time 
periods; and 
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resending page messages to at least one of the paging units from said second database 
any message sent to the paging unit which having a time routed during said certain time 
periods. i 



The method according to Claim 55 further comprising the step of updating said 
yate one of the paging units with another of the transmission systems 
after the one paging unit nit>\c?s into the coverage area of one of the transmission systems 
different from the transmission systein>4o which the paging unit is registered. 



^iTst database to as 



u 
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> 57. A controller for routing messages to radio paging units in a v^de area paging 
system having one or more transmission sy!;tems with coverage areas in the wide area, in 
which the radio paging units can detect whc n they have moved into a new coverage area of 
one of the transmission systems and commiinicate to the controller information related to the 
transmission system of the new coverage area, said controller comprising: 

memory storing a routing database registering each of said paging units with one of 
said transmission systems; 

means For routing page messages to each of said paging units through one of said 
transmission systems to which the paging unit is registered in accordance v^th said routing 
database; and 

means, responsive to the receiving a communication from the paging unit with 
information related a coverage area, for updai ing the registration of the paging unit in the 
routing database to one of the transmission s> stems in accordance with the information 
received from the sending means of the paging unit, and sending to the paging unit at least 
information representing the updated transmission system registered to the paging unit. 

58. A radio paging unit for receiving messages from one or more regional 



transmission systems in a wide area in which 



transmission systems for receiving paging message from the transmission system, and each 



ach radio paging unit is registered to one of the 



ML^72CV 



59 - 



system message identifying the transmission system, said 



transmission system sends a periodic 
radio paging unit comprising: 

means for receiving the system messages of at least one of the transmission systems 
when the paging unit is located in th i associated coverage area of said one transmission 
systems, and receiving the page mes:;ages sent from the transmission system registered to the 
paging unit when the paging unit is iocated in the coverage area of the transmission system 
registered to the paging unit; 

means for determining when the paging unit receives at least one of the system 
messages sent by one of said transmission systems different from the transmission system 
registered to the paging unit; and 

means, responsive to said deitermining means, for sending to the controller at least the 
information uniquely identifying the transmission system from said received system message 
sent by one of said transmission systems different. from the transmission system registered to 
the paging unit. 
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